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Testing the microglial activation hypothesis of schizophrenia using perinatal
asphyxia model of rats
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Epidemiological studies suggest that hypoxia-related perinatal complications
increase the risk of schizophrenia. Neuropathological and neuroimaging studies of the disorder have
indicated that immunological events such as overt microglial activation might underpin the development of
schizophrenia. We hypothesized that birth complications that cause hypoxia in the fetal brain may be
associated with dysregulation in the expression of susceptibility genes of schizophrenia and increased
microglial activation. To test this, we examined these points in rat model of perinatal asphyxia. We
found significantly altered expression of NRG1 and COMT in the mPFC. However, microglial activation was
not detected at any developmental periods examined. Although these results failed to support the
microglial activation hypothesis of schizophrenia, the results did suggest that perinatal asphyxia may
lead to a long-lasting influence on the expression of specific genes, such as NRG1 and COMT.
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NRG1 A group
mPFC HP
Gene Cgroup A group P C group A group P
value value
6 weeks of age
NRG1 100 + 9.6 83.5 + 67 .049" 100 + 13.1 868 + 74 204
ErbB4 100 £ 19.1 89.3 + 232 .599 100 + 209 96.8 4+ 17.1 .865
AKT1 100 + 13.1 1085 + 8.7 473 100 +£ 5.0 101.0+49 917
COMT 100 + 22.6 1284 + 10.7 .180 100 + 13.8 113.6 & 141 373
BDNF 100 + 7.2 1040 + 113 .719 100 £52 113.0 £ 6.5 .059
12 weeks of age
NRG1 100 + 8.5 75.8 + 127 026" 100 + 156 915+99 .505
ErbB4 100 £ 135 116.1 & 16.8 .341 100 + 10.0 92.1 £ 152 .529
AKT1 100 + 221  79.9 + 146 .249 100 + 5.9 90.6 £ 53 .104
COMT 100 + 16.1 148.0 + 12.3 .019 100 + 141 955+ 75 689
BDNF 100 + 113 1140 + 127 .293 100 + 4.8 91.7 £ 9.5 268
mPFC HP mMRNA
NRG1 COMT
mPFC NRG1 ErbB4
C group
mPFC
Protein C group A group p value
6 weeks of age
NRG1 0.323 4+ 0.014 0321 £ 0.014 950
ErbB4 0.558 + 0.027 0.600 + 0.021 239
AKT1 0.479 + 0.019 0.504 + 0.009 253
COMT 0.335 4+ 0.012 0341 + 0.017 .768
BDNF 0.410 + 0.009 0398 + 0.012 428
12 weeks of age
NRG1 0.324 4+ 0.014 0331 £ 0.010 670
ErbB4 0.559 + 0.025 0.544 + 0.021 651
AKT1 0.466 + 0.021 0450 + 0.014 540
COMT 0.343 4 0.015 0356 + 0.011 462
BDNF 0.386 4 0.008 0.396 + 0.008 385
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